Death Receptor 6 and Caspase-6 Regulate Prion Peptide-Induced Axonal Degeneration in Rat Spinal Neurons.
Axonal degeneration is a hallmark of many neurodegenerative disorders including transmissible spongiform encephalopathies (TSE). However, the full complement of axonal degeneration triggers is not fully understood. In an in vitro prion model, we observed that treatment of rat spinal neurons with the prion peptide, PrP106-126, activated death receptor 6 (DR6, also known as TNFRSF21), caspase-6, caspase-3, and induced axonal degeneration. Knockdown of DR6 by siRNA blocked caspase-6 and caspase-3 activation and axonal degeneration. We also found that cleaved caspase-3 is only enriched in cell bodies, but cleaved caspase-6 is expressed in both cell bodies and axons. Axonal degeneration was prevented by preincubation of neurons with a caspase-6 inhibitor or siRNA of caspase-6. Our findings suggest that both DR6 and caspase-6 play important roles in axonal degeneration and caspase-6 acts downstream of DR6. We also observed that nicotinamide nucleotide adenylyltransferase 1 protein (Nmnat1), which had been reported to protect neurons from degeneration, alleviated axonal degeneration without blocking caspase-6 activation, suggesting that Nmnat acts downstream or parallel to caspase-6 activation. Our results indicate that PrP106-126 triggered axonal degeneration of the spinal cord neurons, DR6 is a key regulator of axonal degeneration, and the signaling pathway of DR6/caspase-6 mediates axonal degeneration induced by the prion fragment. Our findings raise the hope of targeting the DR6 as a potential therapeutic strategy in prion-related neurodegenerative diseases.